(Submitted for publication March 28, 1960 ; accepted June 16, 1960) Wlhen Chesley and Williams demonstrated low uric acid excretion in toxemiiic patients,1 they noted that the reduction in renal urate clearance was relatively greater than the reduction in glomerular filtration rate (1) . This relationship has been confirmed (2) and is striking when c-ompared with observations on urate excretion in normal slibjects and patients with renal disease. It is generally accepted that tunder normal circtumstances serum urate is completely filtered at the glomertulus and that 5 to 10 per cent of filtered turate appears in the urine (3) ; net tubular reabsorption accounts for the other 90 to 95 per cent. Coombs and co-workers (4), in a sttudy of subjects with various degrees of renal imiipairment, found that as glomerular filtration rate fell, a progressively larger portion of filtered urate was excreted in the urine, uric acid clearance increasing to over 20 per cent of glomerular filtration rate. In preeclamptic and eclamptic patients, althotugh glomerular filtration rate is reduced, the ratio of urate clearance to glomerular filtration rate is often lower than normal. Unless there is a redtuction in the filtrability of serum turate, explanation of the low ratio of uric acid clearance to glomiiertular filtra-Since classification of patients iiito the categories of chronic renal disease, chronic hypertenision, or preeclampsia is so often difficult, and is unniecessary for the purposes of this paper, toxemia will be used inlterchangeably with pre-eclampsia and eclampsia. tioIn rate miiust invoke greater net tubular reabsorption of uric acid in these patients.
The ingestion of buffered lactic acid is normally folowed by reduced uric acid excretion (5). Quick confirmed this response to lactate (6) and suggested that lactate might be responsible for the hyperuricemia of pre-eclampsia and eclampsia (7) . At that time there were a few reports in the literature of high blood concentrations of lactic acid in toxemic patients (8) (9) (10) . However, Schaffer, Barker, Summerson anid Stan(ler (11) were unable to find a correlation between blood levels of uric acid and lactic acid in each patient with pre-eclampsia, although the mean concentration of each miietabolite was higher in the group with pre-eclampsia than in their normiial pregnancy group. More recently, Huckabee (12) Huckabee (12) , the ratio of the lactate concentration in whole blood water to the lactate concentration in plasma water averages 1.08. Uric acid and creatinine were measured by the method of Praetorius and Poulsen (14) , and Bonsnes and Taussky (15), respectively.
The effect of lactate on a normal pregnant subject near term was tested by an intravenous infusion of isotonic sodium lactate, 15 ml per minute for 45 minutes.
RESULTS
The response of four normal pregnant subjects near term to intravenous sodium lactate is listed in Table I . Lactate was infused after three control periods and was associated with a marked fall in urate clearance. There was no consistent change in creatinine clearance. Variations in the latter are probably due to collection errors which would affect the simutiltaneotus urate clearance in a similar manner. Arterial lactate concentrations were measured in Patient C.V. whose response is illustrated in Figure 1 .
The clinical diagnosis, average resting endogenous arterial lactate concentration, and ratio Curate: Ccr for each patient are listed in Table II and plotted in Figure 2 . There was a significant (p < 0.005) negative correlation (R =-0.60) between arterial lactate levels and the ratio Curate: Ccr; i.e., the higher concentrations of whole blood lactate were associated with the lower ratios of urate clearance to creatinine clearance. If the three eclamptic patients are omitted from the analysis, a similar correlation is found (R = -0.50, p < 0.05). However, there was no correlation between arterial lactate concentrations and the clearance ratio in the normal subjects.
Four patients with low clearance ratios were restudied on their third or fourth postpartum day. In each case, abnormal prenatal lactate concentrations and clearance ratios had returned to the normal range (Table III, Figure 3 effect of lactate has been recognized for many years, but the mechanism has not been completely clarified. The alteration in urate clearance after lactate infusion does not depend upon changes in glomerular filtration rate as measured by inulin (19) or creatinine clearance, and it is unlikely that lactate causes a selective change in the filtrability of serum urate. The most likely possibility is that lactate evokes greater net tubular reabsorption of uric acid. This could be due to increased reabsorption of filtered urate, diminished tubular urate secretion, or a combination of tubular reabsorptive and secretory changes. A large body of evidence demonstrating reduced glomerular filtration rate in toxemia of late pregnancy has been accumulated, and there is no reason to doubt that reduction in the filtered urate load would lead to low uric acid clearance. However, the available data suggest that increased net tubular reabsorption of urate is common in toxemia (1, 2) . On the other hand, examination of the reports emphasizing the role of glomerular changes reveals that serum uric acid concentrations were elevated far more than was the relative elevation of other metabolites whose excretion depends primarily upon the rate of glomerular filtration (20) , and that uric acid clearances were depressed relatively more than creatinine clearances were depressed (21) . The data of this study suggest that the reduction in urate clearance due to increased net tubular reabsorption is related to the effect of excessive lactic acid. Other metabolites may also contribute to the phenomenon.
Evidence in the literature suggests that the uterus and its contents are a major source of lactic acid in pre-eclampsia and eclampsia. A marked reduction in uterine and placental blood flow in toxemic patients has been demonstrated by several workers (22) (23) (24) . These observations probably explain the low oxygen content of umbilical cord blood of infants at delivery of toxemic mothers (25) (26) (27) The lactic acid level fell in three of four patients and the clearance ratio rose in all four patients, following delivery. exchange and its quantitative characteristics are thus unresolved, but it would be reasonable to assume that the more hypoxic fetus of a pre-eclamptic patient, depending more upon anaerobic metabolism, produces greater than normal quantities of lactic acid which might then influence maternalfetal exchange so that the rate of net lactate transfer into maternal blood is increased. Other tissues may also contribute to the lactate pool by increased production or diminished utilization. In any case, there is evidence that the concentration of lactic acid in the blood of toxemic patients is generally higher than that in normal pregnant subjects, and the data of this study suggest that the excessive lactate is at least partially responsible for the low urate clearance in these patients.
SUM MARY
The role of lactic acid in the low urate excretion in toxemia of pregnancy was studied. After obtaining the expected fall in the urate clearance of normal pregnant subjects by intravenous lactate infusion, determinations were made of endogenous arterial lactate concentrations and simultaneous urate and creatinine clearances in 28 (10 normal, 18 toxemic) subjects in late pregnancy.
There was a significant negative correlation between arterial whole blood lactic acid concentration and the ratio of uric acid clearance to endogenous creatinine clearance.
The correlation suggests that an increased level of lactic acid causes increased net renal tubular reabsorption of filtered urate and is responsible, at least in part, for the low uric acid clearance in toxemia of late pregnancy. 
